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This invention relates fo new compositions in- 
tended particularly as processing aids for use in 
the compounding and vulcanlzation of natural 
rubber and synthetic rubbr and for compound- 
ing with synthetic resins, etc. 
The new compositions are ruade ,by the over- 
neutralization of stearine pich, diluted with a 
hydrocarbon diluent, with a strong allphatic 
amine, and particularly an aliphatic polyamine; 
with the excess of amine sulïiclent fo convert all 
of the fatty acids of the stearine pitch into amine 
salis and fo leave a regulated excess of amlne. 
These new compositions are valuable detacki- 
fying agents which, when incorporated in the 
rubber or resin composition, serve as infernal lu- 
brican and give the uncured batches improved 
liberation from mel surfaces during raw proc- 
essing operations such as mill or Banbury mix- 
ing, calendering, extrusion, etc. They also pro- 
vide a valuable eure-activation effect during wfl- 
canization. 
If is well known in the art that many synthetic 
resins and synthetic rubbers (especially butyl tub- 
ber and neoprene) are extremely tacky and trou- 
blesome fo process belote cure, particularly when 
highly loaded with non-black mineral fillers such 
as clay or hydrated calcium silicate, for exam- 
ple. Dilïiculty offert is encountered during the 
preliminary mixing of the composition, due o 
the sticky adhesion of the resin or rubber matrix 
fo the rolls of the mill or fo the rotors of the Ban- 
bury. Dilïiculty is also met wiLh in calenderin 
operations, especially when the batches have o 
be wai'med up successively prior fo calendering. 
In an attempt fo overcome the dilïiculties in 
handling such tcky compositions, expensive or- 
ganic lubricans have been resorted fo, such as 
for example tribuoxyethyl phosphate. Aslde 
from the expense oï such lubrican, they are diï- 
ficult fo incorporate, which slows up the mixing 
operaçions and increases power consumption. 
The new compounding compositions of the pres- 
ent invention have important advantages because 
of their detackifying elïiciency and their high 
compatibility with resins and synthetic rubbers 
such that they are quickly taken up during mix- 
ing with a minimum loss of elïiciency. 
The new compositions are prepared from stea- 
fine pich y dilution wih a hydrocarbon diluent 
and over-neutralization with a regulated amount 
of a strong a]iphatic amine. The stearine pitch 
used is a cheap ;byproduct remaining as the dis- 
tillation residue from the refining and distillation 
of crude fatty acids, of aninl or vegetable ori- 
gin. !The searine pich is advntageously sort 
stearine pich. Such stearine pich contains the 
decomposition produc and reaction products 
and non-volatile or non-volatilized products re- 
maining as a sill residue afer the fatty acids 
have been distilled therefr0m Thç s.tÇ_a.r'.in.e pitch 
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is a complex nixture which, in addition fo a free 
fatty acid content, contains saponifiable and 
other constituents which make the diluted and. 
over-neutralized amine soaps particularly ad- 
 vantageous as a compounding material. 
There is some variation in-the composition oï 
such sort stearine pitches. They contain, for ex- 
ample, ar.ound 20%-0% free fatty acid, and also 
contain a substantlal percentage of saponifiable 
I0 fatty marrer, as well as non-saponifiable constit- 
uents. The saponification value may thus range 
e. g. from 120 fo 170, and the acid numbeï from 
30 fo 40. 
- The amines which are used for over-neutraliza- 
15 tion of the stearine pitch are strong aliphatic 
amines and particularly aliphatic polyamines 
which contain both terminal amine grou.ps and 
intermediate imine groups. With monobasic 
amines, for example, .butylamine or amylamine, 
.0 only a monoacid soap is formed from one mo!e- 
cule of amine and one molecule of fatty acid, and 
any excess amine used for over-neutralization of 
the stearine pitch remains dispersed in the re- 
sulting dfluted amine soap product as free amine. 
9. With polyamines containing twç al-aine groups 
and intermediate imine groups, such as are pres- 
ent in diethylene triamine, triethylene tetramine, 
and tetraethylene pentamine, there are present 
two free amine groups and one or more interme- 
0 diate imine group which can react with two mole- 
cules of fatty acids to form a diacid amine sçap 
or with three molecules of fatty acid to form a 
triacid amine soap and which can also ïeact 
through only one amine group with çne molecule 
33 of fatty acid fo form the monoacid amine soap 
with a free a,.nine group and one or more imine 
groups remaining. When such polyamines are 
used fo produce over-neutralized amine soaps 
with the stearine pitch, the fatty acid wi!l be 
4 largely combined as a diacid amine soap_and 
may be combined fo a considerble extent as a 
monoacid amine soap with a free amine group. 
I have round diethylene triamine and tetraethyl- 
ene pentamine particularly advantageous poly- 
45 amines to use for over-neutralizing the diluted 
stearine pitch fo form the new compounding ma- 
terial. In addition to .their two amine groups 
at the end of the molecule, they have intermedi- 
are imine groups. 
50 The extent of the over-neutralization of the 
stearine pitch with the amine can be vaïied. I 
have round an over-neutralization of about 25 % 
to 50% advantageous. The excess of amine over 
that ïequired for neutralization will in genera! 
55 be aïound 5% or more, and may be as much as 
30% or 50% or more. In calculating the equiva- 
lent amount of polybasic amine such as polyethyl- 
ene polyamine, the molar equivalency is advan- 
tageously compued so!ely with respect to the 
60 W0 erial amine groups and without allowing 
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for the intermediate secondary amine groups 
which are less reactive. The secondary arnine 
groups are nevertheless reactive and the equiva- 
lent amount of polybasic amine can be calculated 
where the molar equivalency is computed with 
respect to both the terminal amine gïoups and 
the intermediate secondary amine groups, with 
over-neutralization to the extent of e. g. 10% or 
more on this basis. 
The amount of amine required for neutraliza- 
tion of the fatty acid content of the stearine 
pitch will be based on the acid number of the 
pitch. With pitches of varying acid content and 
acid number, there will be a varying amount of 
amine soap formed in the final composition, but 
for uniformity it is important to use the saine 
excess of amine above the variable molar equiva- 
lent. 
By using a regulated excess of amine, over that 
required to neutralize the fatty acids and form 
amine soaps, a substantially uniform composi- 
tion from the standpoint of rate of cure of 
rubber compounds can be 5btained, even with 
pitch of varying acid number and compositions 
of Varying soap content in the final composition. 
The regulated excess of amine, whether pres- 
crit as free amine or as monoacid or polyacid 
salis of polyamines, gives a resulting composi- 
tion with basic properties due hot oniy to ree 
amine groups of free amines when prescrit, but 
also to free amine gïoups of polyamines which 
are prescrit as monoacid or polyacid salts. And 
the intermediate imine groups of polyalkylene 
polyamines containing such groups also appear 
advantageous in giving compositions with 
valuable properties foi" use in rubber compound- 
ing and vulcanization. 
The improved cure-activation effect of the new 
compositions during vulcanization and the im- 
proved detackifying effect of the compositions 
during preliminary compounding and prepara- 
tory treatments appear to be due in part fo the 
regulated excess of amine and in part to the 
amine soap formed from the fatty acids of the 
stearine pitch, and in part to the non-fatty acid 
constituents of the stearine pitch. For uniform 
cure-activation, if is important to keep the ex- 
cess of amine constant, even where successive 
batches of stearine pitch treated may vary some- 
what in fatty acid content. 
The aliphatic amine reagents used are rela- 
tively expensive, and if is desirable hot to use 
any greater excess than is necessary for the 
desired cure-activation and other properties. I 
have obtained substantial cure-activation with 
an excess of amine reagent equivalent to an acid 
number of around 3.0 to 5.0, especially in GR-S 
or natural rubber compounding. I have round 
that an excess of amine, equivalent to an acid 
number of around 8.0 to 10, oï higher, provides a 
greater factor of safety with respect fo cure- 
activation, particularly for the highly diluted 
fiuidified product. 
I have also round it important, in making the 
new compositions, to dilute the stearine pitch 
with a diluent and particularly with a hydro- 
carbon diluent, such as petroleum ofls or 
naphtha, aromatic petroleum oils, or coal tar 
oils, which are non-volatile under processing 
conditions, e. g., a paraffine base petroleum rac- 
tion having a boiling point range of about 300 
to 360 ° F., or aromatic process ofls obtained as 
byproducts in catalytic cracking having high 
aromatic properties, such as the aromatic proc- 
ess oil sold under the trade name "WS-945 
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Process Off" by Esso Standard Off Co., having a 
specific gravitY of 0.982, a pour)oint of ÷40 ° F., 
an aniline number of 108, an i0dine number of 
6.2 and a flash point of 425 ° F. The diluting of 
the stearine pitch with the hydrocarbon diluent 
facilitates the neutralization of the stearine pitch 
fatty acids with the amine and gives a product 
more readily handled and used for compounding 
purposes. The undiluted amine soaps of stearine 
pitch are relatively stiff pastes with a charac- 
teristic unctuous, somewhat waxy consistency. 
But by diluting the stearine pitch with a suffi- 
cient amount of a hy0a'ocarbon diluent, a liquid 
product can be produced which can be more 
readily handled and incorporated and used. 
In making the new composition, the stearine 
pitch is diluted with the hydrocarbon diluent, 
using an amount of diluent which wfll give a 
stable, homogeneous iquid product. The dilu- 
tion of the stearine pitch with hydrocarbon off 
can in some cases be cam'ied out at ordinary 
temperatures, but is more advantageously car- 
ried out by heating and premelting the stearine 
pitch, e. g., to a temperature of around 350 ° F. 
for one hour, followed by cooling fo around 250 ° 
F. and adding the hydrocarbon off at this tem- 
perature with stirring and further cooling to 
around 200 ° F. belote the amine is added. The 
amine is advantageously added slowly, well be- 
low the surface of the diluted stearine pitch, 
with effective agitation and continued agitation 
as the amine reagent is slowly added, so that 
exothermic heat. of reaction does hot greatly 
increase the tempeïature. 
The invention wfll be further illustrated by 
the following specific examples, but it wi]l be 
understood that the invention is hot limited 
thereby. 
Exanpe I 
100 parts of sort stearine pitch are diluted with 
200 parts of petroleum off, and there are grad- 
ually added, at ordinary temperature, 6.75 parts 
of tetraethylene pentamine, with introduction of 
the amine well below the surface of the diluted 
stearine pitch and with thorough ançl continued 
agitation during the addition. 
The sort stearine pitch of this example had 
an acid number of 32. The molar equivalency 
of the tetraethylene pentamine reagent was 
computed solely with respect to the two terminal 
amine groups and without allowance for the 
three intermediate secondary imine groups which 
are substantially less reactive. The amount of 
tetraethylene pentamine used is sufllcient to 
neutralize the acidity of the stearine pitch and to 
Provide an excess of amine (hOt including the 
secondary amine groups) corresponding fo an 
acid number of 8.0. This corresponds to 125% 
over-neutralization of the stearine pitch on the 
basis of the plmary amine groups alone. And 
the still further excess of free secondary amine 
groups also enhances the cure-activation efll- 
ciency of the product. 
In such over-neutralized product, the excess 
tetraethylene pentamine may, to a greatm" or 
less extent, be prescrit as free amine; but it may 
also be prescrit, to a considerable extent, as 
monoaqid salts which still have a free amine 
group as well as secondary amine or imine 
groups. The free fatty acids of the stearine 
pitch wfll be, for the most part, combined as 
diacid salts; but they may be, to a very consider- 
able extent, combined as monoacid salts of the 
polyamines. The fatty acids will thus be com- 
bined as diacid mine soaps or monoacid amine 
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soaps, while the tetraethylene pentamine will be 
largely combined as diacid amine soaps with the 
excess present as free amine or as monoacid 
amine soaps. I ara led te believe that, with 
tetraethylene pentamine and other polyalkylene 
polyamines having intermediate secondary amine 
or imine groups, the excess amineis largely pres- 
ent as monoacid amine soaps rather than as 
free excess amine in an uncombined state. But 
whether the excess amine is present as free 
amine or as partly neutralized amine soaps, the 
presence of a regulated excess of amine over 
and above that corresponding te the fatty acid 
of the stearine pitch seems advantageous frein 
the standpoint of cure-activation when the re- 
sulting compounds are used for rubber com- 
pounding and vulcanization. 

Exctrn Il 

100 parts of sort stearine pitch, having an 
acid number of 32, were diluted with 300 part 
of petroleum oil, and there were gradually added, 
well below the surface of the diluted mixture, 
6.75 parts of tetraethylene pentamine af ordi- 
nary temperature and with thorough and con- 
tinuous agitation during the gradual addition of 
the amine. 
The composition of this example, although 
diluted with a larger amount oî hydrocarbon oil 
than that of Example I, nevertheless showed 
similar cure-activation effect when used in rub- 
ber compounding. 
The above compositions are liquid af ordinaj 
temperature or when warmed. They are valu- 
able compositions for use as detackifying and 
cure-activation agents in rubber compounding, 
particularly with butyl rubber and neoprene. 
The advantages of the new compositions will 
be illustrated by the following examples, illus- 
trating their use with butyl rubber and neoprene. 
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following ingredlçnts in the following propor- 
tions: 
GP-M-I 0 (neoprene) ................... I00. 
Extra light calcined magnesia ..... i ..... 4. 
5 Zinc oxide ............................. 5. 
Diortho tolylguanidine sali of dicatechol 
borate ............................... 1.0 " 
Phenyl alpha naphthylamine ........... 3. 
Petrolatum ............................ 2. 
I0 Hydrated calcium silicate ............... 60. 
Product of Example I ................... 10. 
The resulting product showed a Scott Plasticity 
ai 212 ° '. and 5 pounds of 256. 
]5 The product was cured ai 40 pounds steam 
pressure for the rime indicated in the following 
table, and gave the test results shown in the 
table: 

Example III 

A non-black butyl irmer tube composition was 
ruade of the following ingredients in the follow- 45 
ing proportions: 

GR-I (butyl rubber) .................... I00. 
Cay ...........  .... , ................... 50. 
Hydrated calcium silicate ............... 30. 50 
Iron oxide ............................. 5. 
Zinc oxide ............................. 5. 
Tetramethyl thiuram disulfide ........... 1.0 
1oEercaptobenzothiazole .................. 0.5 
Sulfur ................................. 1.5 55 
Product of Example I ................... 3. 

The Scott Plasticity of the resulting compound 
at 212 ° F. and 5 pounds was 197. 
The compound was subjected te curing at 70 60 
pounds steam pressure for varying periods of 
rime, and the resulting cured products showed the 
following test results: 

Cure 
at 70 M300% 
lbs. 
7j' ..... 180 
10' ...... 230 
15  ...... 260 
20' ...... 300 

M5OOï 
360 
440 
90 

Tensile 
1130 
1250 
1,340 
1,390 

Per Porma- 
Cent nont 
Elonga- Set 
tion 
860 80 
840 79 
820 74 
810 74 

65 
Durom- 
eter 
1-30" 

Example V 
30 Highly loaded experimental butyl rubber 
stocks were marie up of 100 parts of butyl tub- 
ber with 100 parts of hydrated calcium silicate 
and 6.0 and 10.0 parts respectively of the prod- 
uct of Examçle II, and these compounds were 
compared with similar compounds which did net 
35 contain the product of Example II but contained 
!nstead 3.0 parts of tributoxy ethyl phosphate. 
The compositions of Example II were incorpo- 
rated in the stock much more readily than Was 
the lower percentage of the organic phosphate. 
4o 
The detackifying efficiency of the inexpensive 
composition of Example II comp,ared favorably 
with that of the much more costly tributoxy 
ethyl phosphate. 
Example VI 
100 pounds of sort stearine pitch of acid hum- 
ber 25 are diluted with 100 parts of aromatic 
petroleum off, a by-product frein the catalytic 
cracking process having highly aromatic prop- 
orties (Esse WS-945) by premelting the stearine 
pitch for one heur af 350 ° F., cooling te. 250 ° _. 
and adding the aromatic petroleum oil with con- 
tinued stirring and cooling te around 200 ° _. and 
there was then gradually added 1.69 parts of 85% 
diethylene triamine wth introduction of the 
amine slowly well below the surface of the di!uted 
stearine pitch and with thorough and continued 
agitation during the addition. 
The molar equivalency of the diethylene 
triamine in this case was computed with respect 
te both the terminal amine groups and the inter- 
mediate secondary anaine group and the amount 
of diethylene triamine used is suiïicient te neu- 
tralize the acidity of the stearine pitch and te 
proide an excess of amine corresponding te 
around 10% over-neutralization. 
Example VII 
65 The same stearine pitch and the same aro- 
6s 70 matie petroleum oil referred te in Example VI 
8-o were similarly combined and there was gradually 
added thereto 2.87 parts of diethylene triamine 
(85%) following the procedure of Example VI. 
The amount of diethylene triamine used in 
example corresponded te approximately 

20 atCUrelbs.40 M300% 
25 ou ...... I 690 
60'. ..... ] 840 
90' ...... I 810 
l 

M500% Per 
Tensile Cent 
Elonga- 
tion 
910 1,810 910 
1,020 I 1,820 810 
1,190 ] 1,760 730 
1,170  1,680 700 

Perma- Durom- 
noEt eter 
1-30" 
49 64-60 
31 66-64 
23 68-66 
21 68-66 

Example IV 
A neoprene cable cover was compounded of the 75 this 
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125% over-neutralization of the stearine pitch 
on the basis of the primary groups alone. 
Example VIII_ 
100 parts of the same sort stearine pitch re- 
ïerred to in Example VI and 200 parts oï the 
same aromatic petroleum off referred to in Ex- 
ample VI were combined as described in Example 
VI and there was gradually added 3.45 parts oï 
diethylene triamine (85%), ïollowing the pro- 
cedure oï Example VI. 
The composition thus produced represents an 
over-neutralization oï approximately 50% based 
on the primary amine groups alone. The use 
oï larger amounçs of amine and higher over- 
neutralization is advantageous with synçhetic 
rubbers such as GR-S (Burin S) conçaining sub- 
sçantial amounts oï îree acids. 
Example IX 
Tire çread compositions were marie of çhe 
£ollowing ingrediençs in the ïollowing propor- 
tions, these compositions being idençified as 
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IX-D 

Per Cent Shore 
Cure at 401bs. M300% M500% Tensile Elonga- Crecp 
5 tion 
20'. ................. I, 070 2, 290 2, 750 590 63-56 
30' .................. 1.450 2, 920 3, 030 520 66-58 
60  .................. 1, 680 ........ 3,000 480 (i6-61 
90' ................ 1, 640 ........ 3,040 463 68-61 
10 l0)ï ................ 1,710 ........ 3,120 470 68--61 
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The new compositions are advantageously used 
in both synthetic rubber and natural rubber com- 
positions and also for synthetic resin composi- 
tions. They are valuable detackifying composi- 
tions ïor both rubber and syntheic resin compo- 
sitions and they are valuable cure-activating 
compositions for use in the vulcanization of both 
natural and synthetic rubber. ïhey are also val- 
uable as wetting agents, for example foi- the sur- 
face treatment of powders such as carbon black, 
zinc oxide and other rubber compounding pig- 
ments. 
This application is-a continuation-in-part of 
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IX-A, IX-B, IX-C and IX-D: 

GR-S (Buna S) containig 3.75 
to 6% frce acid ................. 
ttigh Abrasion Furnace Black 
(Philblack 0) .................. 
Zinc Oxide ....................... 
Phenyl beta naphthylamine 
(Neozm]c D) ................... 
Sulfur ............................ 

IX--& 
100. 00 
50. O0 
3. O0 
1. 0O 
1. 75 

IX-B 
100. 00 
50. O0 
3.0O 
1. O0 
1.75 

tX-C ____ 
100. 00 [ 

25 my prior application Serial No. 781,249, filed Oc- 
tober 21, 1947, now abandoned. 
;X-D I claire: 
I. New deçackifying and cure acçivation coin- 
]00. oo positions in the form of stable, homogeneous liq- 
0 uid products which are diluted stearine pitch 
0. 00 compositions diluted with a hydrocarbon diluent 
3. 00 
and over-neuralized with an excess oï stron ali- 
1.00 
. 75 phatic amine in excess of that corresponding fo 

Amine Derivative of Mercapto- 
benzothiazolc (antocure) ...... 
Liquid Asphalt (Paraflux) ....... 
Product of Example VII ......... 
Product of Example VI .......... 

1. 00 
6, 00 
4.00 

1.00 
2. 00 
8. 00 

1.0O I 1.0O 
6. 00 2.00 35 
---: ..... ?55 

The above compounds were subjecçed fo cur- 
ing at 40 pounds steam pressure (287 ° F.) and 
the tables below give the results of tests carried 
out on the unaged stocks, tesçed aç room çem- 
peraçure for tensile, percent elongaçion, 300 
modulus, 500 modulus, and Shore creep: 

IX-A 

Cure at 40 lbs. M300% M600% 
20' .... 980 2,130 
0  .................. 1,360 2, 800 
50' _ 1, 460 ........ 
0'_ 1, 580 ........ 
120' 1, 520 ......... 

Tcnsile 

Per Cent 
Elonga- 
tion 

2, 700 607 
3, 060 560 
2, 970 485 
3, 110 483 
2, 940 490  

IX-B 

Cure at 40 Ibs. 
20  .................. 

30  .................. 
60  .................. 
90  .................. 
120' ................. 

300% 
1, 240 
1, 530 
1, 810 
1,680 
1, 610 

__--M600% Tcnsile 
2, 580 2, 790 
2, 950 3, 020 
........ 3, 140 
........ 3,040 
........ 3, 050 

Per Cent 
Elonga- 
tion 
87 
4.73 
4.77 

IX-C 

Cure at 40 lbs. 

30" .................. 
60' .................. 
90  .................. 
120' ................. 

3oo% M6oo% 
980 2,100 
1 380 2, 860 
1,610 I 3,180 
1, 720 I 
I, 530 [ ........ 

Per Cent 
Tensilc Elonga- 
tion 
2, 690 613 
3 050 520 
3 200 505 
3,010 463 
3, 120 I 493 

the free fatty acid content of the stearine pitch; 
said composition consisting of the over-neutral- 
ized arnine soaps resulting from the reaction of 
the fatty acids and amine in intimate admixture 
with the hydrocarbon diluent and the other con- 
stituents of the stearine pitch. 
40 2. New detackifying and cuïe-activation coin- 
positions in the Ïorm of stable, homogeneous liq- 
uid products which are diluted stealne pitch 
compositions diluted with a hydrocarbon diluent 
and over-neutralized with an excess of an ali- 
45 phatic polyethylene polyamine in excess of that 
corresponding to the free fatty acid content of 
the stearine pitch; said composition consisting 
Shore OÏ the over-neutralized amine soaps resulting 
Creep from the reaction of the fatty acids and amine in 
-- 50 intimate admixture with the hydrocarbon diluent 
6- and the other constituents of the stearine pitch. 
64--5 
6.a 3. New detackifying and cure-acCivation c0m- 
67-6{ positions in the form of stable, homogeneous liq- 
68--6( 
uid products which are diluted stearine pitch 
55 compositions diluted with a hydrocarbon diluent 
and over-neutralized with an excess of an ali- 
phatic polybasic amine having intermediate 
Shorc imine groups and terminal amine groups, the 
Creep amount of amine used for over-neutralization be- 
6o ing in excess of that corresponding to the diacid 
64-57 amine soap. 
66-o  New detackifying and cure-activation com- 
67-60 "" 
68-61 positions in the form of stable, homogeneous Iiq- 
68-61 uid products which are diluted stearine pitch 
65 compositions diluted with a hydrocarbon diluent 
and over-neutraliZed with an excess of tetra- 
ethylene pentamine, the amount of tetraethylene 
Shore pentamine used for over-neutralization being in 
Creep excess of that corresponding to the diacid amine 
70 soap. 
62-6, 5. New detackifying and cure-activation con'l- 
ç6s positions in the form of stable, homogeneous liq- 
67-60 
67-60 uid products which are diluted stearine pitch 
67- compositions diluted with a hydrocarbon diluent 
75 and over-neutralized with an excess of diethylene 
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10 

riamine, trie am0unt of diethylene triamine used 
for over-neutralization being in excess of that 
corresponding to the diacid amine soap. 
ô. A composition such as defined in claire 1, 
in which the excess amine corresponds fo an ex- 
cess of about 10 %-25 %. 
7. A composition such as defined in claire 2, 
in which the excess amine corresponds to an ex- 
cess of about 10%-25%. 
8. A composition such as defined in claire 
in which the excess amine corresponds fo an 
cess of about 10%-25%. 
9. A composition such as defined in claire 4, in 
which the excess amine corresponds to an excess 
of about 10%-25%. 
10. A composition such as defined în claire 5, 

lO Number 
2,052,607 
2,368,807 
2,379,413 
2,396,669 
15 2,414,065 
2,435,478 

in which the excess amine corresponds fo an ex« 
cess of about 10 %-25 %. 
EDWARD A. VAN VALKENBURGI-I. 
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